Comparison of the effects of 3,5,3'-triiodothyroacetic acid and triiodothyronine on bone resorption in cultured fetal rat long bones and neonatal mouse calvariae.
Thyroid hormones can stimulate bone resorption both directly and indirectly by increasing endogenous prostaglandin (PG) synthesis. Because 3,5,3'-triiodothyroacetic acid (Triac, Tiratricol) can bind to nuclear thyroid hormone receptors with high affinity, we compared the effects of Triac and 3,5,3'-triiodothyronine (T3) on bone resorption. 45Ca release was measured at 2, 5, and 8 days from 19-day-old-fetal rat long bones in the presence or absence of calcitonin, indomethacin, aphidicolin (APC), cortisol, or interleukin-1 receptor antagonist (IL-1ra). Both Triac and T3 stimulated 45Ca release in a dose-dependent manner. The maximal treated/control ratio (T/C) for Triac (10(-7) M) was 1.6 +/- 0.1 at 2 days and 2.5 +/- 0.1 at 5 days and, for T3 (10(-7) M), 1.5 +/- 0.1 at 2 days and 2.6 +/- 0.1 at 5 days. These responses were smaller and slower than that to PTH. Significant stimulation of resorption was observed at 10(-8), 10(-9), and 10(-10) M for Triac but only at 10(-8) and 10(-9) M for T3. Indomethacin (10(-6) M) and IL-1ra (1 microgram/ml) did not decrease the effects of Triac or T3. In contrast, calcitonin (10(-9) M), APC (30 microM), and cortisol could all block the response to these hormones. These results indicated that the resorptive responses were not mediated by endogenous PG or IL-1 but were osteoclast mediated and dependent on DNA synthesis, suggesting that these hormones acted by stimulating replication of osteoclast precursors or other supporting cells. Thyroid hormones were less effective in 7-day-old neonatal mouse calvariae.(ABSTRACT TRUNCATED AT 250 WORDS)